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(57) Abstract: A method and apparatus for making reclosable plastic bags is provided. In the method and apparatus, a fastener (10) 
is attached to a moving Oat web of plastic film (50), preferably in the direction of web movement and near the center of the web. A 
plurality of sliders (40) are mounted to the fastener either before or after the fastener is attached to the flat web, but prior to conveying 
the web to a FFS machine. The flat web, with the slidcr-opcratcd fastener already attached thereto, is then conveyed to a vertical or 
horizontal FFS machine where the flat web is formed into bags (80), and the bags are successively filled (81) and sealed (84). 
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. : -r: jMETHQD AND. APPARATUS FOR RAKING RECLOSABLE PLASTIC BAGS 
USINGAPR^-APPLIEDSLroER-OPERATED'FASTENER " ! 

' ln " ja " v - lt7,1i '■?«'.. vfci FIELD OPTjaOE INVENTION.., : v . T . 
The present invention generally relatesfto metJipds;and apparatefor 
manufacturnigTeclosable plastic bags and, more particularly, to a- method and apparatus 
5 for manufacturing reclosable pMstic bagsusirig a pre-applied slider-operated fastener. 

?-'0ivX7q..%L ) "Vn>"vc. i^vtuvi j&k. ft- ! S<*r.f , ; •• : ; , - ..... ■ . r , „, , • 

' " A ". : " :i - : BAGKGROUND OF THE INVENTION,- , t: 

>-.t, . ! The t&m foim^flll-seal OFFS) infcans producing a bag or pouch from, a flexible 
packaging maten%foser^ Two 
10 distinct principles aire utilized for FFS packaging: horizontal and vertical. In a typical 
vertical FFS machine, for example, a flat web of plastic film is shaped ground a bag- 
1 forming tube- As the shaped web moves down around the forming- tube, the opposing 
edges bf the web are overlapped for either a fin or lap" seal; At this point, with the web 
wrapped around the tube, the web moving vertically down along the bag-forming tube 
is will be sealed - A vertical seal mechanism forms the fin or lap^seal to make the web into 
" ; L a c tube; and a cross-seal mechanism forms a cross-seal- beneath the bag-forming tube to 
' ' simultaneously seal the top of a filled bag and the bottom of a succeeding empty bag. 
After sealing the bottom of the succeeding empty bag, the succeeding empty bag is filled 
: 'with a product dfo{^^ : ... 

20 If the bag is to' be reclosable^ 

the web. The fastener may be contiguous and move in the same direction as the. web, or 
the fastener may be divided into individual bag^width segments applied transverse to the 
direction of web movement^To facilitate Operation of the feclosable fastener, a slider 
may be slidably mounted thereto.- The slider engages: the fastener!s,interlocking profiles 
25 while moved in one direction]- anfrdisengalges the profiles while moved in the opposite 
direction. v " ' v - - : ■> ■. ..<;• :•?;,... • 

Heretofore, it has been proposed to attach the slider-operated fastener to the web 
' as the web moves throiigh the FFS machine. For example, in one proposed technique 
used on vertical FFS machines, the sliders are mounted to the fastener prior to the bag- 
30 forming tube and the slider-operated fastener is subsequently attached to the web as the 
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web moves down the bag-forming tube. In another technique the fastener is attached to 
the wefi as the web moves, down the bag-fbrmihg tube aad the sliders are subsequently 
mounted to the fastener. Such techniques for attaching the slider-operated fastener to the 
web are closely dependent upon the Eg S r tnachine, .can adversely affect the machine's 
5 efficiency ahd perfonnance, 2nd require;significantp^ FFS 
machines in order for such machines to handlg the sliders and fastener. ^ r;> - 

y : " ; SUMMARY OF THE IN^MTON ,^-',--v- : , ; r ,» ,. 
To overcome the aforementioned shortcomings, the present invention provides a 
method and apparatus for making redosableplastic bags using a pre-applied slider- 
iir - operated fastener. In the method and apparatus; a fasteneris attached to a moving flat 
; web of plastic film; preferably in the direction of web movement and near the center of 
the web. A plurality of sliders are mounted to the fastener ei&erb ; 
5 ' fastefier is attached to <the flat web, but prior ^conveying the. web to a FFS machine. 
- The flat webrwith-the slider-operatedtastener already attached thereto, is then conveyed 
is v to v a vertical or horizontal FES machine where the flat web is .formed into bags, and the . 
* bags are successively filled and sealed. r , ■ , :vi 

- ^significant advantage of attachingthe slider-operated fastener to.the fl[at web 
" " - upstream from the FFS'machine is that the operations of mounting the sliders to the 

"festener and attachingthe fastener to:the flat .web can be performed independently from ^ 
■20 the FFS machine and therefore do not adversely impact the FI?S machine's efficiency and 
performance. The performance of the FpS machine can be.measured by such parameters 
' as the machine's filling rate, cycle speed,; scrap/reclaim generation, etc. Also,bypre- 
' applying the slider-operated fastener to the flat web, ,a ; brpad range of current FFS 
: - ' ' ^machines can be easily retrofitted to. haM 

25 . ** • i JC'T. BRIEF DESCRIPTION OF TBQE DRAWINGS , } 
Othe^objects and advantages of the:invention wpl become 
the following detailed description and upon reference, to the drawings in which: 
FIG. 1 depicts a method of making a slider-operated fastener; 
1 - FIG: 2 depicts a method and.apparatus for attaching the slider-operated fastener to 
30 a flat web of plastic film and then conveying the web to a horizontal FFS machine; 

. ' FIG. 3 depicts a method and apparatus for attaching the slider-operated fastener to 
a flat web of plastic film and then conveying the web to a vertical FFS machine; ,. 
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t - -r, >o FIG, 4 is,an eiJarged isometric. ,yiew of th^ vertical FFS machine; 
r> ( HO; 5 is .asecti9%tekea gene^lly.alongtoe 5-5 in HG ; 4;, v . , N , 
v r,r. \ ■ »t [, FIG. 6 is an isometric view, of a partially-opened finished bag produced by the 

methods and apparatus of FIGS. 2 and 3; . : ... „, . , t v ? . . 
• ; 5. . c. j?< ,<FIG.^ 

0 afla^web of plastic film and then cpnye^g the web to a horizontal FFS machine in the 
fqnp.pfaflow wrapper;, , , , . . , , 

i>e-qfHfr>;HG.J is a section.taken generally, along line 8-8 in FIG. 7; and 
; .: 3 £ fa'. FIG. 9 is a section takeq generally along line 9-9 in FIG. 7 ; , o 
viov ;v, While the inventionis susceptible to various modifications and alternative forms, 
a specmcembq(%ent thereof has b^ and 
will herein be described in detail. It should be understood, however, that it is not 
intended to limit the invention to t^e particular forms disclosed, but on the contrary, the 
intention is tg cover all modifications, equivalents, and alternatives falling within the 
is -'Spirit and scope of the invention as defined by the appended claims. 
,., •0 . - ■ : , v • DESCRIPTION OF ILLUSTRATiyE EMBODIMENTS ; 
; :% .Turning to the, di^wings, FIG. 1 depicts a method of making a slider-operated 
j ; fastener for use in reclosable. plastic bags. In the method, there is provided a continuous 
fastener 10 including first and second opposing tracks 12 and 14. The tracks 12 and 14 
20J; include respective first and ; seppnd,interlocldng profiles 16 and 18 and respective first 
— and second fins 20 and 22 extending downward from the respective profiles 16 and 18. 

The profile 16 preferably includes a,rib, and the profile 18 preferably mcludes a groove 
; for receiving the rib. Further details concerning the construction of the profiles 16 and 
- 18 may.be obtained from U.S. Pateiit ^p. A 5, 007,1 43 to.Heirington, which is incorporated 
25 i ■■ therein by reference in its entirety. The fastener 10 may be unwound from a spool or the 

The fastener 10 is conveyed by rollers and the like (not shown) to apreseal 
• station. The preseal station^includes ; a pair of repiprocating se^l j^ars 24 and 26. Either 
both of the seal bars 24 and 26 move back and forth between open and closed positions, 
30 or one of the seal bars is stationary while the other seal bar moves back and forth. At 
least the seal bar 24 is heated. The^ other bar 26 may be heated as well, or may simply 
serve as a backing against which the heated seal bar 24 applies pressure when the seal 
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bars 24 anci 26 are brought together, the tem^feiS&ferp'i&sufe/ and dwell time of the 
seal bars 24 and 26 are properly adjusted to'iallbw the bars 24 and 26 to impart a U- 
shaped preseal 28. Wffile'the fastener 10 is ^ temporarily Stopped atthe preseal station, the 
fins 20 and 22 are sealed to each other albng thelJ-shaped preseal 28. - The preseal 28 

s includes a pair of opposing *sides ? 28d, 28b said a bottom 28b bridging the opposing sides. 
The opposing sides 28a, 28b are generally ibcatdd'along an upper p r 6rti&n of the'fihs 20 
and 22 and extend downward from the interlocked profiles'16 and f 8: : In^d bottbm 28c is 
located along a lower portion of the fins 2i i5 the ; seal' bar 24 hasa U-shaped 
projection 30 corresponding to the Mpe bf the'pr^seil 28: "Although the preseal 28 is 

10 Mustrated as being generally U-shaped^ the area bdtwe&t£e ^ides i 28a, 28b of the preseal 
28 may be sealed as weUW that the preseal 28 appeatrs'iilce a solid rectangle. : The preseal 
28 preferably do^ iiot extend itito the profiles 16 and 18 due to the technique for 
installing sliders on the fastener 10 laiter m'the iri^ufacturing prbcess. • 
' After fonniiig thep 

is The notching station includes a pair of reciprocating and 34.- Either both of the 

cutters 32 and 34 move back and forth between op^nandxlosed positions, or one of the 
cutters is stationary while the other cutter 'moves back and forth:' The cutter 32 forms a 
rectangular projection^ while'the cutfer 34 fonfis a rectangular hole for receiving-the 
projection. The fastener 10 is temp'orarily stopped at the notching statidn'with the 

20 preseal 28 aligned between 1 the separated" cutters 1 32 and 34. While the fastener 10 is * 
stopped, the cutters 32 and 34 are brought togetli& Such that the rectangular projection of 
the cutter 32 punches a rectangular section 36 through' the r&tangular hole of the cutter 
34, thereby leaving a U-skaped notcli 38 in the'fasterier 10. Prior to being punched out, 
' the rectangular section 36 is disposed betwfcfenttfe opposing sides 28a, 28b of the preseal 

25* 28 and above the bottom 28c bf the pr^sedl 28: Therefore, the preseal 28 generally 

encompasses the notch 3 8 and defines a periphery thereof such that the preseal provides a 
leak-resistant barrier to entty into an interior of the fastenet 10 between 'the fins 20 and 
22 via the notch it As discussed below, the l^ak^sis^ant barrier effectively minimizes 
leaks in the reclosable plastic bags ultimately formedby the'mahufacturing process. 

30 After forming the notch 38, the fastener 10 is cdnveyedto^a slider insertion 

station. While the fastener 10 is temporarily stopped at the slider "insertion station, a 
slider 40 from a source of multiple sliders is positioned within the notch 38. 
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:,]•;. r, The slider 40 is then;tbrea<ted onto the fastener lpjn response Jo relative 

- movement of the slider ■4$and,the fastener 10. , , ..... , .,, .. . , r . ; ;V 
r m, . j ; instead Of inserting me slider 40^ 

:40.may be constructed to allow for various other types of installations. For example, the 
. 5 »\ , glider may be amultipart plastic slider including a separator finger and two side walls 
mechanically joined together, m^t,mfofastew. : This multipart slider, j? disclosed 
:^ ,.in:U.S,^PatentNQS. 5,007,142,^^426330.^1^^ are hicorporated herein by reference 
in their entireties. The slider may have one or more hinged wings that /old and snap 
• ,! ipehnanently in place.tp;attaeh i^tp the fastener. This foldab)e slider is disclosed in U.S. 
'no Patent Nos. 5,010,627*5,063,644,5,070,583, and 5,448,808, which are incorporated 
herein by reference in their entireties. -Tlje.slid^.^l^ve,semi-fl«*le side walls that 
allow the slider to be pushed downward onto the fastener from ab^ 
:. sBder may.be- flenbte a»4 incta<img a -ppst-in^atiop rigid^.st^rture ^disclosed in 

U.S.- Patent.No. :5,283,932, which is incorporated herein by reference m its entirety, 
is •■Aftec.wstalJmg.Ae sl4^ex.40 osta the.-festener 1Q ? (he feaen$r 10,fe conveyed to 

an end stop applicator, . The end stop applicator applies end stops 42 and 44 to the 
i i respective fastener ends 46 and 48 on opposite sides of the notch 38. In the plastic bags 

^ultimately formed by the manufacturing process, the;, end stop 42 will be located at the 
.e::. fastener.end 46 ofonebag, while ; the endstop 44 will be located at the fastener end 48 of 
20 . the adjacent bag. The endstops perform three primary functions: (1) preventing the 
slider 40 from going past the ends of therfastener, (2) holding the profiles together to 
, . : resist stresses applied to ; the profiles durmg normal use of the pl astic b^ 
minimizing leakage from inside the plastic bag out through die fastener ends, 
v > ' In one embodiment, the end stop applicator includes a pair of chilled, 
25 reciprocating molds 47 and 49. . Either both of the molds 47 and 49 move back and forth 
.> -between open and-closed positions, or one of&e,n»l^.«s^o^^bileUie other mold 
: moves:back and forth.. While the fastener 10 is,tmporarily.stopped, die molds 47 and 49 
close around the fastener ends 46 and 48. A predetermined amount of flowable plastic 
material is then forced around and between the profiles 1 6 and 1 8 at the fastener ends 46 
30 and 48 by a conventional back pressure device (not shown), coupled fo the supply tube. 
The molds 47 and 49 fomi channels for receiving the plastic material and guiding it to 
the fastener ends 46 and 48. - 
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''Ins^d'of applying injection-molded* er^ !i stdpB?5&^ types of end stops maybe 
applied to the fastener ends 46 and 48, including thbs^di^osed in U.S: Patent Nos. 
" "X924^73 5 5^3;791,5-4fe,375-, 5,448;807r5^42i837-5y405/47S^ 5,161,286, 5,131,121, 

>X 5,088^971', aritf 5 ! ,b67,268; which aire inco^ciriatetf by^reference in their entireties, 
s Ih U.S. Patent No. 5,067,'208 : ; fot eJcam^leV each end stop is in tfrtffofiii of a' fairly rigid 
strap/clip that wraps 6ver the fep'of fefesteM: ( Dhe ^bf ftie strap' is provided with a 
rivet-like member tfcif jtenetaW&otigfr 

"•'at the other end of the strap. Vj ^^v^c^fe .J'- , Ldbt tIs&lu 

: l,the 
10 ' various stations simultaneously perform thfeit respWivdiuiictioii^on differentp&rts of 
' the continuous ^ Therefore, 

as th6j>reseal station' forms a new preseal : 28, : (l) the notching statioh forms a new notch 
■ * ' 38 within a J preM^ installs a slider 40 

via a pfevibiisly formed nbtch, "and (3) the end stop l applickdr applies new end stops 42 
is and 44 proximate a previously installed slider. After each^of the stations has completed 
its respective Mction oh the stopped fastener 1 0, movement of the fastener 10 is 
' resumed. The fastener 10 is moved for ^approximately a bag-width distance so.thatthe 

next station can perfonn its : respective function. The preiseals 28 are advahtagedus in that 
* "'ih^'^oW'1fa£ > &tai^l'6'tb''be controlled during such downstream operations as notch 
26* formation, slider installation, and end stop installation and when the f^ 10 is o.. 
tehsioned by various rollers in the bag making machine; The preseals 28 keep the 
interlocked profiles 16 and 1 8 together aiid'prevent them from moving longitudinally 
relative to" each other ! -: 1-ri v - - k > n: ^- ; -t z.u^ $ • ? .v. 

' After applying the : end stops 42 and"44, the 'fastener 10 is: preferably applied to a 
% " ,r moving flat Web df plastic film that i'S"tKen l fomed^into- ; indiVidud- plastic bags. • 

Alternatively^the' fastener 10 may be conveyed to a Storage medium, such as. a spool, and 
piacecl'in an ^ then allied to -the moving web at a later 

time/"' * - i * /f °- ,1<:; ' - :r rUj&o^yiVj.' ."jv-fi/ 1 . ■>■'■ * 

FIG. 2 depicts a method and apparatus for attaching 'the slider-operated fastener 
30 • 10 to a flat web 50 of plastic film and then conveying theweb 50 to a horizontal FFS 
°" " ' machine. The fin 20 of the'fastener 10 is "tacked" or lightly sealed to a moving web 50 
of plastic film unwound from a film roll 52. To tack the fastener fin 20 to the moving 
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web £0, there is provided a {rair of reciprocating seal bars 54 and 56. Either both of the 
. seal bars 54 and 56 move back and forth between open and closed positions, or one of the 
seal bars is stationary; while the other seal bar moves back and forth. Both the fastener 10 
..and the web 50 are temporarily stopped while the seal bars are brought together to tack 
5. . the fastener 10 tOrthe web 50. Of course, if the fastener 10 produced by the method in 
. . r ^FIG, Us.conyeyed directly to the web 50, as opposed to an intermediate storage facility, 
r ;the stoppage, of the fastener 10 and web 50 for tacking can be made to coincide with the 
j . .'Stoppage of the fastener 10 hi FIG. 1 for forming the preseal and notch and installing the 
,,,, r sU4er ^nd,end stops. In an alternative embodiment, the seal bars 54 and 56 are replaced 
10 with a continuous heat sealing mechanism such as a static hot air blower that blows hot 
air onto the mo t vmg fastener. The tacked fastener 10 is carried with the moving web 50 
o without sMftmg relative thereto. , 

After tacking the fastener 10 to the web 50, the fastener-canrying web 50 is 
. conveyed to the horizontal FFS machine. At a folding station of the ^FS machine, the 
15 ; web 50 is folded in half with the fastener 1 0 inside the web 50 and proximate the fold 5 1 . 

To fold ,the web 50, the web 50 is conveyed over a horizontal roller 58, under a triangular 
v ^folding boar4 60, and then between a.pair of closely spaced vertical rollers 62. The 

folded web 50 includes a pair of overlapping panels 64 and 66 joined along the fold 51. 
.. , 5 - . j After folding the web 50, the fastener fins 20 and 22 are permanently sealed to 
30 r1 the respective web panels 66 and 64 by respective seal bars 68 and 70. The seal bars 68 
and 70 are sufficiently wide that they generate the fin seals across the entire width of a 
bag. Either both of the seal bars 68 and 70 move back and forth between open and 
closed positions, or one of the seal bars is stationary while the other seal bar moves back 
iVV and forth. The fastener^canying web 50 is temporarily stopped while the seal bars are 
25 brought together to seal the fastener 10 to the web 50. Both of the seal bars 68 and 70 are 
r c .preferably heated, Hie temperature, pressure, and dwell time of the seal bars 68 and 70 
, are properly adjusted to allow the seal bars 68 and 70 to generate the permanent fin seals. 
In an alternative embodiment, the seal bars 68 and 70 are replaced with a continuous heat 
sealing mechanism such as a pair of hot air blowers that blow heated air onto the 
30 , respective fastener fins. 

After sealing the fins 20 and 22 to the respective web panels 66 and 64, the web 
panels 64 and 66 are sealed to each other along a side seal 72 by a pair of reciprocating 
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seal bars 74 and 76. The side seal 72 is transverse to ^direction of movement of the 
folded web 50 and is aligned with a center of the notch 38' presbal 28)'.' Also, 'the 
side seal 72 extends from the folded bottom 51 to an open top 53 of the folded web 50. 
Either both of the seal bars 74 and 76 move back and forth between' open and closed 

5 . positions, or one of the seal bars is stationary while the other seaPbar moves back and' 
forth. The folded web 50 is temporarily stopped while fee seal bars arfc brought together 
to seal the web panels 64 and 66 to each other At least the' seal bar 74*ik ife&edJ The 
other bar 76 may be heated as well, or may simply serve as a backing against' which the 
heated seal bar 74 applies pressure when the seal bars 74 and 76 are brought together. 

10 The temperature, pressure, and dwell time of the seal bars 74 and 76 are properly *' " f 
adjusted to allow the seal bars 74 arid 1*6 to generate the iside sbal 72: ; 

After generating the side seal 72, the folded web 50ls conveyed to a cutter 78 for 
separating the folded web 50 into individual plastic bags. While the folded web 50 is 
temporarily stopped, the cutter 78 cuts the folded web 50 along a center of the side seal 

is 72 to produce the individual plastic bag 80. The plastic bag 80 is filled wiih a product - 
through its open top 53 at a filling station 81. Finally, the open top 53 is sealedby a heat f 
sealing mechanism 84. The end result is a Tilled and seied bag 80 ready for shipment to v* 
a customer such as a grocery store or convenience store. 

While the web 50 is temporarily stopped in the method depicted in FIG. 2, the % 

20 various stations simultaneously perfonn their respective functions oh different parts of : 
the continuous web 50. For example, as the fastener iO is tacked to the web 50 by the £ 

seal bars 54 and 56, (1) the fastener fins 20 arici 22 of a previously tacked section of the 

' y ^•■'w- cx' \,_\\ :i }\r~:. • v.. ■«? - <^ - t » 
fastener 10 can be permanently sealed to the respective webpanels 64 and 66 by 
>: , ..; Lza. ?t '^r :> ; , * .' 'i .. ;/ o ' . ~ . -,v . 
respective seal bars 68 and 70, (2) the web panels 64 and 66 carrying previously sealed 

.25 fastener fin sections can be sealed to each other along a side seal 72 by the seal bars 74 
and 76, and (3) the folded web 50 can be cut along a previously generated side seal. 
After each* of the stations has completed its respective" -function oh the stopped web 50, 
movement of the web 50 is resumed. " " 

The finished bag 80, with its header 82 partially removed by an end user, is 

30 illustrated in FIG. 6. After the header 82 is fully removed, each preseal 28 intersects both 
the adjacent side seal 72 and the fastener profiles 1 6 and 1 8, thereby providing a leak- 
resistant barrier between an interior and an exterior of the bag 80. When the profiles 1 6 
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and 18 are interlocked but the header ,82 has been removed, this leak-resistant barrier 

" the fmishedbag 80 may alternatively be produced by the method and apparatus 
1 depicted in FlGki-S^FlGS. 3-5 depict a method arid apparatus for attaching the slider- 
5 operated fastened tele flat web 50 of plastic film and then conveying the web.50 to a 
vertical fF^maclune?Usmg uie sfeal bars 54 and 56 discussed above, the fin of the : 
" K " fastener 10 is "tacked" or Ughtly^sealeif tb'tBe moving web 50 of plastic film unwound 
' ' 1 'ft^afilm roOl Affef tackkgme ; Mener 1() to the web 50; the fastener-carrying 

web 50 is conveyed to me verti^i WS'machme, which forms and fills Vertically instead 
io of horizontally. 

'' P ' ' The vertical FFS machine produces flexible bags from the flat web 50, which has 
" the sHder-operatedfestener To' already attached thereto: The web 50 is fed through a 
series of rollere 90 to a bag-forming collar/tube, where 'the finished Dag 80 is formed. 
Tlie roller arrangement (which may mclude more man mebvo ulustratedroUers 90) 
is mamtairis iknimum tension arid controls the web 50 as itpasses through the machine, 
preventing overfeed and whipping actiori. 1 ' " 1 

tol^fimning <^fcshould& 92 wfcti^ toweb~50 fimnd»-roll«s and 
changes the web travel from a flat plane and shapes it around a bag-forming tabe 94. As 
? " ' ' me wrapping web 50 moves down around the bag-forming tabe 94, the opposing vertical 
V : edges of the web 50 are overlapp^ for either a fin or lap seal 96. A fin seal 96, which is 
: ' 'shown in FIGS. 3-5, can be made of materials with sealing properties on only me inner 
; side of the web, because the heat Ualablelsurface seals to itself. A lap seal uses slightly 
••' ' less material, but it req^sealirig properties on bbth sides of the web be'eause the lap is 
made by skiing' the inner pl/of one'edge to the outer ply of the other edgeP- :»< 
25 ! ' ; At mis point, wim ^ 
V actual sealing functions start. The overlapped vertical edges moving Vertically down 
atong me bag-fbrmrngtube 94 are sealed, the web~50 advances a predetermined 
distance that equals the desiredbag-width dimension. To advance the'web 50, apair of 
conventional draw-down drive belts (not shown) may be located on opposite sides of the 
30 bag-forming tube 94. The drive belts are sufficiently close to the tube 94 to both draw 
the wrapped web 50 downward and pull additional web material through the collar 92. 
The bag width (vertical direction in FIGS. 3 and 4) is the extent of the material hanging 
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down from thebottom of thebagrforming tube 94, t The bag height (horizontal direction 
in FIGS. 3 and 4>«is approximately equal .to pne-half of the j Outside circumference 
dimension of the bag-fonmng,tube 94. After, the film advance is completed, the bag- 
0: sealing and filling^completes the remainder of one, cycle (film adv^ce/fill/seal). 
5 *\ There are three sets of sealing s tools on the^FS machine,. FirsV^ 

reciprocating vertical (longitudinal) seal barslOO aje mounted adjacentto the face of the 
vbag-forming tube 94 and are positioned to seal the fin (or lap) seal 96 that makes the web 
* j 50 into atube. The fin seal 96 forms the bottom of tte finished bag 80 in FIG., 6. 

Second, front and rear cross-sealing (horizontal) jaws 102 combine top- and bottom- 
to. -r sealing sections \yith.a bag cutoff device in between. The top-sealing portion seals the 
/ r '-bottom" of a succeeding emptybag suspended down from toe, bag-forming tube 94, and 
. ' the bottom portipn s^the'W pf a filled bag. The "bottp^'^and "top" actually 
, correspond to the sides 7? of the finish^ bag 80 in FIGS. £. The cutoff device, which 
:; .;canbeaknifep This 
15 means that when the jaws 102 are open, ^ filled bag is released from the machine. As 
best .shown in FIG : 4, the cross (end) .seals < gie generated i n line with the preseals and 
' k notches prqduced by the fastener manufacturing method in FIG. L , . r ; , 

— : .. Third, a pair of reciprocating vertical (longitudinal) seal bars 104 are mounted 

i f :; • adjacent to the face of the bag-forming tote 94 diametrically opposite from the seal bars 
20;; 100 used to ; generate the fin.seal 96. The seal bars 104 are positioned to permanently 
seal the : fastener fins 20. and 22 to, opposing sides of aC-fold 112 of the web 50. The seal 
- 1 bars 104 are sufficiently long that they generate the seals across the entire width (vertical 
direction in FIGS.+3 and 4). of a bag produced ; by the vertical FFS m^^ 

- : As best shown in FIQS. 4 and 5„ the bag-forming collar 92 includes a pair of slots 
25 ,; 1 06fand 108. diametrically opposite to each other when the collar. 92 js viewed from 
-above (see : FIp. 5), The. conventional exterior slot 106 intersects the outer periphery of 
r the collar92 and is ; used to. position ^opposing longitudinal edges of the web 50 
. adjacent to each oAer in preparation for the fin, seal 96. The interior U-shaped slot 108 
' cooperates with a folding plate 1 lGj attached to an.puter surface of the bag-forming tube 
so. 94 to create>the C-fold 1 12 in the web 50. The interior slot 1 08 opens toward the bag- 
forming tube 94, and accommodates the folding plate 110. There is a small gap between 
the collar 92 and the folding plate 1 10 at the location of the interior slot 108. The folding 
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■i ,i plate 1 10 starts above the qoUar ? 92 and : extends vertically downward below the collar 92 
to a height just,above, tiheisealtbars.104. The C-fpld 112 is diametricaUy opposite the fin 
:,' seal 96. : Also, the fastener 10 is positioned slightly off the centerline between the 

longitudinal edges t of the flat web 50 so Jjmjt when the fastener lqis drawn through the 
5 interior. slot4p8,pf the cdlar 92, the^ fasten^ 10 is located to one side of the C-fold 1 12. 
The seal bars 104 ; pennanen1iy^seaUhe ; festener fins to the ppposmg sides of the C-fold 
\M2 K fThe folding plate 110 is bqate^ entirely above the seal.bars^lO^ so that the folding 
re-, opiate 1 lO^does nqH^ ; . , ,,v 

tXC i r-; w f The finished bag ; 8Q produced by the ^ generally depicted 

. iq - in FIG. 6. -The width and height dimensions of the bag may vary from the illustrated 
- dimensions, dg^pdingon^ 

FIG. 2 or>.the vertical FFS machine in FIGSk.3-5. .. iT .^. ^ . , . . 

FIG. 7 depicts a method and apparatus for attaching the slider-operated fastener 
10 to the flat web 50 of plastic film and then conveying the web 50 to a horizontal FFS 
is , machine s the form of a flow 
- wrapping the web 50 around a product, forming a tube with a fin seal, and sealing the 
■ ends. The flow, wrapper may be used for a variety of products including, for example, 
; ; , ,: spack foods, ice cream bars, bakery items, novelties, medical supplies, hardware, and 
v - ; : : other small lightweight items. Th<? web can be made of polyethylene, polypropylene, 
20 -treated paper, lamii^ Materials 
y tthat do not heat seal iiaturally-maybe given heat seal characteristics by treating or 
laminating them -withheajt sealing materials. The pouches may be madewth or without 

gussets at the ends. ; v,** .,. -,- } -r - i/i7 - >: » -. »■ .- 

• v .. , : • 7; ; Refer^gto.^ 4C t^?lced" or lightly sealed to a 

25 , .central portion of the moving web 50. of plastic film unwound frpm a film roll ,52. 

Alternatively, the fastener 10 may ^be attached near ^ edge of the m After 
tacking the fastener 10 to.the web.50, the fastener-carrying web 50 is conveyed to the 
flow wrapper. The web 50 is fed ftom the roll 52 into a fonner 114. A smooth uniform 
> flow of the web 50 is provided by the force, that is produced by passing the edges of the 
30 web through a pair of adjacent fin.seal wheels 116. The web 50 flows into the former 
1 14 over its plough-shaped wings that shape it into a tube around a product 1 15 as it is 
being delivered by a conveyor 118. 
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1 TTie 5 former 1 14 nudities an tipper dort (see-FIGV 8)arid tfloop-fonniiig bar 

126 extending upward though the slot 124. The slot ^extends inwardly from a' 

downstxeam'enaof the foSrier 114 and dodperates with the bar 126 to create a C-fold 128 

in the web 50. The fastener 10 is positiofaeii slightly off the centeflinebf the *eb 50 so 

s that when the web 50 is forced' 't^ii^'theyot 124 bythe bar l'26^fbe fcstener 10 is 

J ' locatedtoonesideofthe^^ 

permanently seal the fastener fins to the opposing sides of the C-fold 128. This seal is 

made as the C-fold 128 andfastener 10 are pulled feu^ theseal^wheel^ i30;*The two 

seal Wheels 130 kave interlocking sets of grooves : thiat friake corrugations in the seal as 

10 the C-fold 128 and f^ 1301 are heated 

to bring the : weblSO tip to the 1 sealing tenipef^tmre as the cofnigatibh is made. If the web 

50 requires a higher sealing temperature, a set of smooth wheels may alstfbe used to 

: ' prelieai tttb C-fdid li8 iaSd^traer r 10 before they enter the sedLMieels 130. The 

amount of pressure exerted by the seal Wheels 130 oh the web' 50 is important for good 

is 'sealing. The "pressure is regulatedby adjustihg the elegance between the two wheels. 

The former 114 also shapes the longitudinal edges of the web 50 into two flaps, 

: * X ' or fins, which are sealed together downstream from the fastener seal wheels 130. The fin 

W seal 120 is generally opposite the C-fold 128 Containing the fastener 10 and is made as 

the fin flaps of thehib^' are pulled through d pair of finsbal wheels-116. The two fin seal 

20 wheels 1 16 have interlocking Sets' of grooves that make corrugations in the seal as the 

firis are pulled betwedn the wheels. The wheels 116 are heated to bring the web 50 up to 

the seeing temperature as the corrugation is made." If the' web 50 requires a higher 

sealing temperature, a set of smooth fin wheels may also be used to preheat the fins 

' before they enter the fin seal wheels' 1 16:' The 'amount of pressure Exerted by the fin seal 

25 wheels 116 on'fhe web 50 is important for good sealing.' The pressure is regulatedby 

adjustihg 'the clearance- between the tWo wheels. The tightness or looseness of the wrap 

arouh'd the product 115 can be adjusted by tilting the'fin seal wheels'' 116. Tilting the fin 

seal wheels 116 toward the discharge end of the machine will draw more film between 

the wheels arid product a wider fin seal and a tighter 1 wrap.- Tilting the fin seal wheels 

30 116 toward the in-feed end will pull less material between the wheels and loosen the 

wrap. '" " 
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After generating the fin seal 120, the ends of the pouch are sealed by a pair of 
cross-sealing jaws 122. The cross-sealing jaws 122 combine a pair of end-sealing 
sections with a cutoff device in between. One of the end-sealing sections seals the 
trailing end of one pouch, while the other end-sealing section seals the leading end of a 
5 succeeding pouch. The cutoff device, which can be a knife or a hot wire, operates during 
the jaw closing/sealing operation. This means that when the jaws are open, the filled 
pouch can be discharged from the flow wrapper. The cross (end) seals are generated in 

line with the preseals and notches produced by the fastener manufacturing method in 

TimWl :«r •-. : « *»R rrc : • a* ; -k* 4 r.r m ■ ^ - ■ c ' .. .? • ".' ' 

FIG. 1. , , . 

io While the present invention has been described with reference to one or more 

particular embodiments, those skilled in the art will recognize that many changes may be 

. j.v ,-].-, ' w nr-' :;;rj;/- . 

made thereto without departing from the spirit and scope of the present invention. For 

example, the fastener 10 may be attached to the flat web 50 prior to forming the preseal 

28 and notch 38, installing the slider 40, and applying the end stops 42 and'44. To allow 

is the fastener 1 0 to be accessed for such operations, however, the operations are preferably 
performed prior to conveying the web 50 to a horizontal or vertical FFS machine. Also, 
the equipment used in the fastener and bag manufacturing processes may be modified so 
tfiat the processes are entirely continuous with no temporary stoppages in the movement 
of the fastener or bag making web. Thus, any and all of the unit operations may be 

20 ^performed (1) during a continuous web motion such as a rotary or continuous draw 
machine or (2) during the web index of an intermittent motion machine. Each of these 
embodiments and obvious variations thereof is contemplated as falling within the spirit 
... and scope of the claimed invention, which is set forth in the following claims. 
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WIJAT IS CLAIMED IS: 

1 . A method of making reclosable plastic 6agsj bbmprisiiig: ' ' 1 - 
mounting a plurality of sliders to a fastener; 

- '-' ' '■ ' 1 ^"W _ * : '" -ij/iijy i>rtr"i / ■ '■ '■ . 

attaching the fastener to a moving flat web of plastic' film; "* 
5. ,after mounting the sliders to the fastener and attaching the fastener to the moving flat' 

web, forming the web into successive bags; and 

r ' """ " / - J c ~. - -:-<;^ f v? v^a^S . v; ^ -J. j nr- nou :j 
successively filling and sealing the successive bags. 

2 . The method of claim 1 , whereirf the sliders are mounted to the fastener 

, . 

prior to attaching the fastener to the moving flat web. 
io 3 . The method of claim 1 , wherein the sliders are mounted to the fastened 

after attaching the fastener to the moving flat web/ ° 

4. The method of claim 1, wherein th6 steps of forming the web into the 
successive bags and successively filling and sealing tte successive bags are performed on 
. a horizontal form-fill-seal machine, 
is 5. The method of claim 1 , Wherein the steps of forming the web into the 

successive bags and successively filling ancl sealing the successive bags are performed on 

• ft , '' v '"" Y* -v. ' ■ w.i i: j;;, • . 

a vertical form-fill-seal machine. 

6. The method of claim 1, wherein the fastener is attached to the * moving flat 
web near its center and in a direction of web movement. 
20 .7. The method of claim 6, wherein the step of forming the web into the 

successive bags inciudes: 

folding the web generally in half to provide a pair of opposing panels joined 
along a longitudinal fold, the fastener being located hear the longitudinal fold; and 

sealing the opposing panels to each other at spaced side seals transverse to the 
25 direction of web movement. 

8. The method of claim 6, wherein the step of forming the web into the 
successive bags includes: 

drawing the web between a collar and a bag-forming tube encompassed by the 

collar; 

30 sealing opposing longitudinal edges of the web to each other alongside the bag- 

forming tube so that the web is wrapped around the bag-forming tube; and 
cross-sealing the web below the bag-forming tube. 
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. „ ... ,9. ; ; , , The mefood.of.claim 8, wherein, the. collar includes an interior slot and 
1 further including a folding plate extending into the slot from the bag-foraiing tube, and 
wherein the step 4 drawing the web between the collar and the bag-forming tube 
includes drawing the web and the fwto^ll«pj^ ( ^8!^.M«i around *e folding plate 

5 to fojm a^M^^^^^^W^^IS^tW;^ ^ hL ■ 

•■••:■> - ■ r,-< 10. ,The method of claim 9, wherein the step of forming the web into the 

successive bags includes sealing the fastener to opposing sides of the C-fold. , v 
i, ti ,, rxu ^ . . , J i y . The method ofclaim \± wherein .the. fastened is attaphed to the moving flat 
tweb near its edge and in the direction of web moyement. . ■ -^^^^ S:;s - r 
l0 12. A method of making reclosable plastic bags, comprising: . :j f 

; . • v mounting a plurality of sliders to a : fast©aer, ri . r , - : 

< : : r attaching the fastener to a moving flat web of plasty 
» after^mou^g^sliders to the fast^ and attaching the fastener to to moving flat 

web, conveying the web to a form-:fill-seal machm^ where the \veb is formed into 
15 successive bags that ^e successively fi^ . t . r 

13. The method of claim 12, wherein the sliders are mounted to the fastener 
priq* to attaqhingthe fastener to the moving flat .web. . . ; ( .- 
1 , u >r- ; r. 14. The method of claim 12, wherein the sliders are mounted to the fastener 

after attaching the fastener to the moving flat ..web. , ... Vj ;t , 
r, :2 o ,15: An^apparatus for making reclosable plastic bags, comprising: 

means for mounting a plurality of sliders to a fastener . ^ 
, means for attaching. the fastener to.a moving, flat we^ of plastic Jilm; 
means, located downstream from the mounting means ai;d the attaching means, 
for forming faeweh- mto, succ^sive ? bags; mid. u , /i>vu 
2 5 means for successively, filling and sealing the sucqessiye bags, . 

< : v , 16., The apparatus.pf claim 15, wherein the fprming meams ( .and the filling and 
sealing means include a horizontal form-filL-seal machine,. ; ;! r p i0 : . 

.. 17. ,.. The apparatus ofclaim 15, wherein the forming means and the filling and 
sealing means include a vertical form-fill-seal machine. 
30 18. The apparatus ofclaim 15, wherein the attaching means attaches the 

fastener to the moving flat web near its center and in a direction of web movement. 
19. The apparatus of claim 18, wherein the forming means includes: 
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"memsforfoldm^^^ 

joined along a longitudinal fold; the 1 fasten^ beiiig located hear the longitudinal fold; and 
means for sealing : the : ^ seals 
' " ' " transverse to the direction of web'in^vementr ' J[ '* " r '" v ' :c - 

5 20. The apparatus of c^im 1%, wherein the forming iheafis includes: *:i 

" a collar and a bag-forming'tube encompassed by the^ollar, the web being'drawn between 
the collar and the bag-foraiihg tube; ' ^*£c&$&j&*x ■ ^*::'cvfc.^,. 
1 1 ' 1 meaiis f6r sealing opposing lbngittkdinal edgeS ^ the web to each other alongside 

the bag-forming tube so that the Web is wrapped' around tfiii bag-forming'tube;>and 
10 means for tross : sealing the web belciw the b^icirtimg tfi r ' w 

21 . The apparatus of claim 20 1 wherein the collar ihcliides an interior slot and 
further incluxfihg 7 a iblftng ^id^'extdrfdi^MS^ffie slot from the bSg-fonhing tube, the 
web and ^e fasiferief being drawn through tire slot and arouhd=tKe' folding plate to form a 
C-foldmthe\^ '3, ;;i;^V7 

is 22. The apparatus of claim' 21, Wherein ffie forming means includes means for 

sealing ihe fastener' to bpiposing side^biftheC-foid. ' ' • ■? 

23. The apparatus of claim 15, ^vhereiii the attachirigmeai^ 

fastener to the moving flat web near its edge anil in a direction of web movement, and 
wherein the forming means includes: v " V '- L " 0 * - :< >v?-> ; 

20 'means for folding tlie web generally in it^f W provide a pair of opposing panels 

joined along a longitudinal fold; and ' * v ; - r ' 

" means for sealing the bppdsing paneislo \ich other at' spaced side seals 
' i: ""' > transverse t^^directtbn of web movement. ^..^"\ 

24. An apparatus for making reclosatiieplastic bags, comprising: " i * 
25 means for mounting a plurality of ^lidfers to a f&fener; 3 ' -° - - 

' means ^^"fbrato^hing the fastener to a moving flat web of plastic film; and 
a form-fill-seal machine, located downstream 'fibm'the'mounting and' attaching means, 
'for fommg J th£welD into successive 1 Hags and Successively' filling and sealing the bags. 
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